The role of preoperative fasting is well established in current anaesthetic practice with different guidelines for clear fluids and food. However, chewing gum may not be categorised as either food or drink by some patients, and may not always be specified in instructions given to patients about preoperative fasting. The aim of this paper was to review anaesthesia incidents involving gum chewing reported to webAIRS to obtain information on the risks, if any, of gum chewing during the preoperative fasting period. There were nine incidents involving chewing gum reported between late 2009 and early 2015. There were no adverse outcomes from the nine incidents other than postponement of surgery in three cases and cancellation in one. In particular, there were no reports of aspiration or airway obstruction. Nevertheless, there were five cases in which the gum was not detected preoperatively and was found in the patient's mouth either intraoperatively or postoperatively. These cases of undetected gum occurred despite patient and staff compliance with their current preoperative checklists. While the risk of increased gastric secretions related to chewing gum preoperatively are not known, the potential for airway obstruction if the gum is not detected and removed preoperatively is very real. We recommend that patients should be specifically advised to avoid gum chewing once fasting from clear fluids is commenced, and that a specific question regarding the presence of chewing gum should be added to all preoperative checklists.
Introduction
The role of preoperative fasting is well established in current anaesthetic practice with different guidelines for clear fluids and food. However, chewing gum may not be categorised as either food or drink by some patients, and may not always be specified in instructions given to patients about preoperative fasting. This may result in some patients presenting for anaesthesia having chewed gum during the preoperative fasting period or having gum in their mouth during anaesthesia. The risks of chewing gum during this period are not well known. On the one hand, gum chewing may increase gastric contents by promoting an increase in saliva production and gastric secretions 1, 2 . However, on the other hand, chewing gum promotes gastric motility and may aid in gastric emptying 3, 4 . While guidelines about preoperative chewing gum have been published by many societies 5, 6, 7 , their recommendations vary, and in any event are not based on outcome studies.
WebAIRS, a de-identified anaesthesia incident database, was created by the Australian and New Zealand Tripartite Anaesthetic Data Committee (ANZTADC) to facilitate incident reporting in the region. Incident reporting commenced in September 2009 and by February 2015 over 2600 incidents had been reported. Given the current lack of information about the risks of chewing gum in the preoperative fasting period, anaesthesia incidents involving gum chewing in the perioperative period reported to webAIRS were reviewed. The aim was to determine whether there had been any adverse outcomes or avoidable hazards related to gum chewing to which patients had been exposed.
Methods
The webAIRS database was accessed and a search was performed employing structured query language using the terms 'chewing' or 'gum'. All incidents reported to webAIRS are de-identified from the outset in relation to patient, place and provider. Ethics approval for the ANZTADC project was obtained from the Royal Brisbane and Women's Hospital Human Research Ethics Committee, reference number HREC/11/QRBW/311. The ANZTADC project also meets the ethical considerations recommended by the National Health and Medical Research Council regarding Quality Assurance and Evaluation Activities (2014) 8 . All the cases found in the search were analysed to determine whether chewing gum had posed any risks to patients or were implicated in any adverse outcomes.
Results
There were nine incidents involving chewing gum returned from the structured query out of 2600 reports in the database. A detailed analysis of the narrative of each of the incidents was performed and it was confirmed that all nine cases involved chewing gum as a hazard. Brief details of each case, including the mode detection, the action taken and any adverse outcomes are given in Table 1 .
Discussion
In this database review, none of the incidents involving gum chewing during the preoperative fasting period reported to webAIRS were associated with adverse outcomes, other than delays to surgery in three cases and the cancellation of surgery in one case. However, in five of the nine incidents reported, patients were exposed to additional hazards: the potential for increased gastric volumes and the possibility of airway obstruction from undetected gum. These hazards were unnecessary and could have been avoided if preoperative fasting guidelines included advice to refrain from gum chewing, or the patients were specifically questioned about gum chewing preoperatively.
The true risk of increased gastric volumes as a result of chewing gum is not known. Moreover, it cannot be estimated from small case series. Recent experience suggests that chewing gum causes only small (6-14 ml) increases in residual gastric volumes with no statistically significant changes to pH 9, 10, 11 . Studies in the paediatric population appear to corroborate this 12 . The act of chewing gum may also increase gastric motility and emptying, thereby counteracting any increase in gastric 4 . However, it is possible that patients may vary in their gastric response to gum chewing, placing some patients at greater risk of aspiration. Gum chewing may also compound other causes of increased residual gastric contents. For this reason, and given that there is as yet no proven benefit to chewing gum preoperatively, it would seem prudent to avoid gum chewing in the preoperative fasting period, particularly for the 'fasting from clear fluids' period. The other more serious risk of preoperative gum chewing is failure to detect and remove the gum before the induction of anaesthesia. This would in effect render the patient susceptible to aspiration of a foreign body after the induction of anaesthesia. While there were no cases of gum aspiration reported to webAIRS, there were five cases in which the gum was not detected until after the induction of anaesthesia (Table 1 ). In all five cases there was a potential not only for increased gastric contents, but also for the aspiration of the gum and obstruction of the airway. Whether one were to take an occupational health and safety approach, or a risk management approach, gum retained in the pharynx and undetected when patients are about to be rendered unconscious must constitute a serious hazard. Primary prevention would involve clear instructions to avoid gum chewing preoperatively, followed up by specific questioning about gum chewing as part of the preoperative check-in procedure.
There have been previous case reports of asphyxiation due to chewing gum resulting in death 13, 14 . Although none of these reports were during anaesthesia, the potential for airway obstruction would be even greater in anaesthetised patients. Moreover, the cause of the obstruction may not be obvious. It would be difficult for an anaesthetist to immediately diagnose aspiration of chewing gum as a cause for airway obstruction if the chewing gum had not been detected preoperatively. The gum may also be adherent, making it difficult to remove 15 .
In the context of an anaesthetic, previous case reports have documented instances where chewing gum was adherent to an endotracheal tube or laryngeal mask and later discovered post-extubation 16, 17, 18, 19 . There is also a case report describing unexpected airway obstruction post-extubation, which was subsequently attributed to chewing gum 20 . Fortunately, in the latter case the patient was eventually able to cough out the gum. In all of these cases neither the nursing staff nor the anaesthetist were alerted during the routine preoperative checking process. This was also the situation in five of the nine cases in this series.
While the Association of Anaesthetists of Great Britain and Ireland (AAGBI) 5 and the Royal College of Nursing 6 mention chewing gum in their fasting guidelines, the guidelines of many other societies are silent in relation to chewing gum 21, 22 . The European Society of Anaesthesiology guidelines recommend that chewing gum preoperatively should not be a reason for delaying procedures 7 . However, they do not specify formal checks for chewing gum prior to the induction of anaesthesia. In order for preoperative checks to be more successful for detecting chewing gum prior to the induction of anaesthesia, a specific question regarding the presence of chewing gum should be added to checklists. For instance, last fluid or food intake questions should include 'or chewing gum'.
The benefit of clinical incident reporting is in alerting other clinicians to hazards they may not have recognised or considered. This is an extremely worthwhile exercise, because simply by being aware of a hazard, it may be possible to avoid the hazard in future or to take steps to prevent harm occurring. However, clinical incident reporting alone does not provide information on the frequency of a particular hazard, or on all possible outcomes that could result. This is because typically clinical incident reporting is voluntary and it is not possible to be sure that all similar incidents have been reported. For this reason, it is not possible to determine from the webAIRS database how frequently preoperative gum chewing occurs. More importantly, it is not possible to determine whether the outcomes of the incidents that have been reported so far are typical. Nevertheless, it is possible to determine that despite current preoperative fasting instructions, preoperative gum chewing still occurs (frequency unknown), and that additional steps are required to avoid this unnecessary hazard.
Conclusion
In conclusion, there were nine incident reports in the webAIRS database between late 2009 and early 2015 related to chewing gum. In five of the cases the gum was not detected preoperatively and found in the patient's mouth or pharynx intraoperatively or postoperatively. These cases of undetected gum occurred despite patient and staff compliance with current Australian and New Zealand guidelines and preoperative checklists. While the risk of increased gastric secretions related to gum chewing may be small or negligible, the risk of potential airway obstruction if gum is not detected and removed preoperatively is very real. We recommend that patients should be specifically advised to avoid gum chewing once fasting from clear fluids commences, and to increase awareness, a specific question regarding the presence of chewing gum should be added to all preoperative checklists.
